Facilitated binding of GAL4 and heat shock factor to nucleosomal templates: differential function of DNA-binding domains.
Regulatory factors must contend with chromatin structure to function. Although nucleosome structure and position on promoters can be important in determining factor access, the intrinsic ability of factors to bind to nucleosomal DNA might also play an essential regulatory role. We have used templates where nucleosomes were either randomly positioned or rotationally phased to demonstrate that two transcription factors, heat shock factor (HSF) and GAL4, differ significantly in their ability to bind to nucleosomes. GAL4 was able to bind to nucleosomal templates. Surprisingly, in contrast to its behavior on naked DNA, GAL4 bound better to multiple GAL4 sites than to a single GAL4 site on these templates. HSF alone was not able to bind to nucleosomal templates. HSF was able to bind to nucleosomal templates, however, when the TATA-binding factor TFIID was present. Consequently, binding to nucleosomal templates could be facilitated by adjacent binding of the same protein in the case of GAL4 but required binding of a second protein in the case of HSF. Taken together, these data demonstrate that regulatory factors differ in their inherent ability to bind to nucleosomal templates. These differences are likely to be important to the function of these factors in vivo.